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Abstract :
The purpose of this paper is to extend the classiktarchi — Fasulo Transformation of
Generalised functions by using orthonormal sengmesion of generalized function.

INTRODUCTION : -

Certain orthonormal series expansions of variousegdized functions lead to the so-
called finite integral transformation. Zemanian HX1968 a,b ) has extended finite Laplace,
Hermite, Jacobi, & finite Hankel transformation géreralized function by using orthonormal
series expansions of generalized functions.

In this paper we define the type of gereralizec:fioms to which Finite Marchi — Fasulo
Transformation has been applied. The Finite Marchasulo Transformation of a function f ( z)
defined on the integral &, ) is defined as ,

v

j F(z) py (2)dz

(3

F(n)

For which the inversion is given by ,

F(n)
An

f(2) Pn (2)

Where ,

Pn (z) = Q cos(a,z) — wysin(a, z)
Qn = a, (a1t az) cos (a,m) + (B1 — B2) sin(a,m)
Wn = (B1+ Bz) cos (apm) + (a;— ay) aysin(a,n)
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NOTATION & TERMINOLOGY :-

In this work Z is real one dimensional variabletrieted to some open integral | = (-h, h
) and n will be a non-negative integer. The conogral or generalized derivative of a functién
is denoted by B, and nt" derivative of 8 is denoted byp™ 6 .

The Testing Function spacg8 and its Dual B'.

Consider the function, (z) defined on | as , ¥,(z) :pﬁ—z)

Where p,(z) = Q, cos (a,z)—wy, sin (a,z)
Where a, are the positive roots of the equation,
(a1B2 — B1az) a cos?(am) + (ara; a® B1f2) sin(2am) + (azf; — a1 B;)sin*arw = 0
Also letn denote the differential operator n = D?
The functiongp,, happen to be eigen functionsrpf
7

i.e. n, = U, P, Whereu, =\77_n whered,, = (62 +w,) +

sin(2a,m) (92
n

2
o Wy )

The y,, compriesa,, orthonormal set, i. e

<Untn>= [ dn@ v @az=(] LIT

also, f= Z <fi1oWn > Wn e
n=0

Where the series is understood to converge poiatas|. The notation < fi),,> denotes the
inner product defined by,

< fon(t,2) > = j (@) n (6, 2)dz.

We use this classical facts to construct a usingtion spac@. Whose dual consists of
generalized functions which can be expanded inrgémed sense in to series likB consists of
all functione(t , z) that possess the following property.
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i) ¢ (t,z) isdefined complex valued & smooth on I.
i) For each nonnegative integer k.

a(@) = @l 9) 2 [ [In* 9@, DPdedz 2 <
i) Foreachn&k. 6o, 1,)= (@,n% )

Lemma | :- B is testing function space .

Proof Here {a }r-o is @ multinorm or. Hence eachy, is a serinorm & in additiorn,, is
norm onf. We equipB with the topology generated biya, };-, and this makeg a countably
multinormed space. Under this formulati@turns out to be testing function space.

Lemmal ll : - Everyy,(z) is a member ofs.

Since n* Y, = uky, weget

T T
| e WI? = j (* pp)2dx = u2k j Po? dx = p2k < oo
-1 -1

Also for n#m,

< 77"" Yy Y >=< .u‘rlg ¢n,¢n>=<ll)n,#fi ll)n>=<ll)n177k Y >
Sinceu,, are real, hencey,, € BV, .

The set of all continuous linear functionalsfns denoted byg’ . Here member of3’ are
called generalized functionon .
The generalized function spaceg
Since the testing function spAcés complete so als®’ according to (theorem 1.8.3 Zemanian
1968 ) We define a generalized differential oparato on B’ through the relation

<tmp>=<ftnp>= <@’ fg>=<q fo>

7' is denoted by the differential expression obtdithg reversing the order in which the
differentiation and multiplication by occur in n. Thus n = 7' is defined as gereralized
differential operator org’ through the equation 15, fp >= <f np> fep’, ¢ €.

Sincen is continuous linear mapping ¢ in to itself . It is also continuous linear mappiof 8’
into” .

Some other properties ¢’

i)D(I) is obviously a sub space gfand convergence in D (I) implies convergencesin
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The restriction of any fe g’ to D (I) is a member ofD’(l) and convergence ifi’ implies

convergence i’ (l).

i) Sincen is continuous linear mapping frofl in toB’. It follows that n* f € B’ whenever f

is regular generalized function i’ .

i) Since D (I) is a subset o€ (1) and since D(l) is dense | (I) g is also dense ig (I).
Hence e ‘(1) is subspace of3’.

The member op’ lead to gereralised Marchi Fasulo transformatiof Nefined by

MFf=F(n) =<1, >fep N=0,1,2 . i,

Thus the continuous and linear mapping MF magsgBf into a function F (n).
The inverse (generalized ) Marchi - Fasulo tramsfiion MF~! is defined by the series

f= i <fi,Yn >y
n=0

[ee]

MPTUFG) = D) F@) Y= ) <fith >t =f
n=0

n=0
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